{ 



( 



MPEE 2 00023 

SPREADER 

The present application is a continuation-in-part of United States Application Serial No. 
10/207,705 filed July 26, 2002 entitled "Salt/Sand Spreader" which claims priority on United States 
Provisional Application Serial No. 60/361,889 filed March 5, 2002 entitled "Sand/Salt Spreader," 
both of which are incorporated herein by reference. This invention relates to the art of spreading 
particulate material and more particularly, to an improved mounting assembly for mounting a 
spreader onto a vehicle. 

BACKGROUND OF THE INVENTION 

Salt and/or sand spreading is a common practice to maintain roads during the winter months. 
Over the years, private businesses have become involved in road, driveway and parking lot 
maintenance in the form of removing snow fi:om such areas and spreading of salt and/or sand on 
such areas. Private businesses typically use pickup trucks to perform this type of service. In the past, 
numerous types of salt spreaders have been developed to be attached to conventional vehicles. 
Typically, the spreader is mounted on the rear of the vehicle to spread particulate material, such as 
salt, sand, cinders, etc. onto the surface being traveled by the vehicle. One of the more common 
spreaders employs a hopper having a lower discharge opening through which the particulate material 
falls onto a rotating spreader element. Such a spreader is known as a broadcast spreader. By rotating 
the spreader element as material is being discharged onto the spreader element, the particulate 
material is centrifugally propelled by the spreader element in a wide pattern onto the ground surface. 
Typically, a motor is mounted on the spreader to cause the spreader element to rotate. In some 
instances, the spreader element is supported on a motor-driven shaft which protrudes upwardly into 
the hopper to break up conglomerations of material and to agitate the material in the hopper for 
better feeding through the discharge opening. 

Typical spreader mount assemblies used in conjunction with pick-up trucks have fastened 
the spreader to the truck's rear bumper or tailgate. The usual procedure is that the spreader is secured 
to the truck in a fixed position by the use of bolts and brackets. Due to the relative difficulty in 
installing the assembly, such assemblies are left on during the spreading season and are not removed 
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until the season ends. One such mount configuration is disclosed in Assignee's United States Patent 
No. 4, 1 66,5 8 1 , which is incorporated herein by reference. Another available configuration includes 
the use of brackets which sHde over the tailgate, and incorporates a frame which rests on the vehicle's 
bumper. A spreader mounting assembly disclosed in United States Patent No. 5,375,773, which is 
5 incorporated herein by reference, includes a frame which attaches to the vehicle and includes 
pivoting connections between the frame of the vehicle so that the frame can be swung horizontally, 
thereby permitting access to the tailgate of vehicle. Although these spreader mounting assemblies 
can successftiUy mount a spreader to a vehicle and were an improvement over many of the prior 
spreader mounting assemblies, there remained several disadvantages associated with such moimting 

1 0 assemblies. Once such disadvantage is that the frame which supports the hopper and spreader must 
be made of heavy-gauge steel to support a hopper filled with particulate material as it is being swung 
from the tailgate of the vehicle. The heavier materials which must be used for the construction of 
the frame result in additional costs and difficulty in moving the frame by an operator. Another 
disadvantage is that the mounting bracket for the mounting assembly must be bolted to the top of the 

15 side wall of the vehicle. As a result, bolt holes must be drilled into the top of each of the side walls 
to secure the bracket to the top of the side walls. The resulting holes permanently disfigixre the 
vehicle and can result in rusting of the vehicle around the drilled bolt holes. A ftirther disadvantage 
of the spreader mounting assembly is that the outer surface of the tailgate can be damaged if the 
tailgate is not properly closed prior to the frame being secured to the rear of the vehicle. Another 

20 disadvantage is that the spreader assembly is not easily adaptable to a variety of differing width cargo 
beds, thereby Umiting the utility of such moimting assembly to specific size trucks. 

Many of the deficiencies of past mounting assemblies were overcome by Assignee's United 
States Patent No. 5,988,534, which is incorporated herein by reference. The '534 patent disclosed 
a spreader gate attached to the rear of a vehicle and designed to substantially close an opening 

25 between the two side walls of a cargo bay. A gate connector was provided to pivotally move the 
spreader gate about a substantially vertical axis, thereby enabling the spreader gate to be swung away 
from the cargo bed. A spreader mount was also provided which was connected to the spreader gate 
and extended rearwardly therefrom. The hopper mount was designed to support a hopper. The 
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spreader gate was designed to be substituted for the original tailgate of the vehicle. As a result, the 
original vehicle tailgate was removed prior to installing the spreader gate. The spreader gate was 
then installed and was designed to close the opening between the two side walls of the cargo bay 
without the need of the original tailgate. The ehmination of the original vehicle tailgate allowed an 
5 operator to easily gain access into the cargo bay by merely swinging open the spreader gate. Since 
the spreader gate did not need to be swung completely open for an operator to access the cargo bed 
of the vehicle, only a minimum amount of movement of the spreader gate was required to allow an 
operator to gain easy access to the cargo bay area of the vehicle. The spreader gate also did not 
require a significant amount of space for opening to allow an operator to gain access to the cargo bay 

10 area. The use of the spreader gate allowed an operator to conveniently transfer particulate material 
firom the cargo bed into a hopper mounted on the spreader gate. The '534 patent also disclosed a 
spreader gate that included a plurality of sections to enable the length of the spreader gate to be 
adjusted for use in a variety of tailgate configurations. The spreader gate accommodated the wide 
variety of widths of tailgates on various types of vehicles. The '534 patent further disclosed a gate 

15 connector that was positioned rearwardly of the cargo bed to allow the spreader gate to be easily 
swung away from the cargo bed. A portion of the gate connector was mounted onto the rear bumper 
of the vehicle such as by brackets and/or by inserting bolt holes into the rear bxraiper. The gate 
connector also included a connector flange which was secured to the inner surface of the side wall 
of the cargo bay such as by clamps and/or bolts. 

20 Although the spreader gate overcame many of the deficiencies of prior spreader gates, the 

spreader gate still required some modest modifications and alterations to the rear of the vehicle. In 
addition, the tailgate of the vehicle had to be stored xmtil the spreader gate was removed. Some 
operators of vehicles that only periodically used the spreader remained dissatisfied that their vehicle 
had to be disfigured due to one or more components of the spreader gate having to be mounted to 

25 vehicle bumper and cargo bay by use of bolts or other types of connectors. In addition, some 
operators were dissatisfied that the tailgate had to be removed before the spreader gate could be 
installed. The removal of the tailgate and/or mounting of one or more components of the spreader 
gate to the vehicle required some vehicle owners to seek professional installation. Furthermore, 
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vehicle oAvners that use SUVs and/or jeeps typically could not use spreader mounts, since such 
mounts were designed primarily for pickup trucks. 

In view of the deficiencies of the present spreader mounting assemblies, there remains a need 
for a spreader mounting assembly that is easy to install, which minimizes the amount of 

5 disfigurement to a vehicle, and which can be used in a wide variety of vehicles. 

SUMMARY OF THE INVENTION 
The present invention relates to an improved spreader moimting assembly to support a 
spreader at the rear of the vehicle, and more particularly, to an improved spreader assembly which 
is easy to install, which minimizes the amount of disfigurement to a vehicle, and which can be used 

10 on a wide variety of vehicles. 

In accordance with the invention, there is provided a spreader which is attached to the rear 
of a vehicle without having to substantially modify the existing structure of the vehicle. The basic 
design of the spreader includes a hopper which can hold a particulate material (e.g. salt, sand, ash, 
gravel, calcium carbonate, other deicing agents, fertilizer, seed, weed control, insecticide, larvicide, 

15 lime, etc.) and a retaining arrangement that retains the hopper on the rear of the vehicle. In one 
embodiment of the invention, the hopper includes an upper section and a bottom section. The upper 
section is at least partially designed to contain a volume of particulate material. The bottom section 
includes a hopper chute that is at least partially designed to direct particulate material toward an 
opening in the base of the bottom section. In one aspect of this embodiment, the upper section 

20 includes at least one scalable opening to allow particulate material to be inserted into the interior of 
the hopper. In one non-limiting design, an opening is located in the top surface of the upper section; 
however, one or more openings can be located in other locations on the upper section. In another 
and/or alternative non-limiting design, the opening is substantially circular; however, other shapes 
of the opening can be used. In still another and/or altemative non-limiting design, the opening is 

25 positioned substantially in the center of the top surface of the upper section. In another and/or 
altemative aspect of this embodiment, at least one opening is scalable by a removable cap. In one 
non-limiting design, the removable cap is threaded into the opening; however, many other or 
additional arrangements can be used to removably connect the cap to the opening (e.g. latch, 
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VELCRO, snap, lock, clip, etc.). In another and/or alternative non-limiting design, the removable 
cap includes a gripping arrangement to enable an operator to at least partially grasp the removable 
cap and insert and/or remove the cap from the opening. Such gripping arrangement can include, but 
is not Umited to, grooves, ridges, rough surfaces, notches, and/or the like. In still another and/or 
5 alternative aspect of this embodiment, the upper section includes at least one viewing location that 
can be used to visually determine the amount of particulate material in the upper section of the 
hopper. The viewing section allows an operator to easily and conveniently determine particulate 
material levels in the hopper without having to open the hopper. In one non-limiting design, the 
viewing location includes a clear or semi-clear material such as, but not limited to, glass, plastic, etc. 

10 In yet another and/or alternative aspect of this embodiment, the upper section is made of a durable 
and corrosion resistant material. Such material includes, but is not limited to, corrosion resistant 
metals (e.g. aluminum, stainless steel, coated steels, etc.), plastic materials, rubber materials, and the 
like. In one non-limiting design, the upper section includes linear low-density polyethylene 
(LLDPE). In still yet another and/or altemative aspect of this embodiment, the upper section 

15 includes a removable top surface. The removable top surface allows access to the intemal 
components of the hopper. When the top surface includes an opening used to refill the hopper with 
particulate material, the removable top is typically not used to refill the hopper with particulate 
material; however, the removable top can be removed to fill the hopper. When an opening is not 
included in the top surface, the removable top can be used to refill the hopper with particulate 

20 material. In one non-Hmiting design, the removable top can be secured to the upper section by a 
variety of arrangements such as, but not limited to, screws, bolts, latches, clips, straps, pins, rivets, 
etc. In another and/or altemative non-limiting design, the removable top is made of a durable and 
corrosion resistant material. Such material includes, but is not limited to, corrosion resistant metals 
(e.g. aluminxun, stainless steel, coated steels, etc.), plastic materials, rubber materials, and the like. 

25 In still another and/or altemative non-limiting design, the removable top is made of a material 
similar to the upper section of the hopper. In one non-hmiting design, the removable top includes 
a reinforcement arrangement. In another and/or altemative non-limiting embodiment, the removable 
top can include ribs to provide reinforcement to the removable top. The ribs can also provide a 
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gripping arrangement for the removable top. Likewise the ribs can protect the removable cap when 
objects might be placed on a top surface of the removable top. The ribs can be formed in the 
removable top and can be solid or hollow. In another and/or altemative non-limiting design, the ribs 
can be attached to the lid, as opposed to being formed in the Ud. The attachment can be via 

5 conventional fasteners, i.e. screws or the like, the attachment can be via glue or cement, or the 
attachment can be via any other conventional means. The ribs can radiate from the opening in the 
removable lid. The ribs can also run parallel to, perpendicular to, or at an angle to the rear of the 
vehicle to which the spreader is moimted. In a further and/or another non-limiting design, the ribs 
can be square, rectangular, semi-circle, triangular or another shape in cross-section. ]n another non- 

1 0 limiting design, the ribs can protrude above the lid further than the gripping arrangement protrudes 
above removable cap. The ribs can be made of the same material as the removable top, or the ribs 
can be made of another material that can attach to the removable top. In a further another and/or 
altemative aspect of this embodiment, the bottom section is made of a material that is the same or 
similar to the material used for the upper section. In one non-limiting design, at least a portion of 

15 the upper and bottom section of the hopper is formed and/or molded together. In a further and/or 
altemative aspect of this embodiment, the upper section and/or bottom section of the hopper is at 
least partially formed by a multiple layer wall configuration. The multiple wall layers provide 
additional stmctural support to the hopper. In one non-limiting design, the walls of the hopper are 
formed of two wall layers. In another and/or altemative embodiment of the invention, the retaining 

20 arrangement is designed to at least partially secure and support the hopper on the rear of a vehicle 
without having to substantially modify the vehicle. In one aspect of this embodiment, the retaining 
arrangement at least partially secures and supports the hopper on the rear of a vehicle without having 
to remove the tailgate of the vehicle. In another and/or altemative aspect of this embodiment, the 
retaining arrangement at least partially secures and supports the hopper on the rear of a vehicle 

25 without having to drill holes, cut and/or otherwise disfigure the bumper of a vehicle. In still another 
and/or altemative aspect of this embodiment, the retaining arrangement at least partially secures and 
supports the hopper on the rear of a vehicle without having to drill holes, cut and/or otherwise 
disfigure the cargo area or tmnk of a vehicle. In yet another and/or altemative aspect of this 
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embodiment, the retaining arrangement at least partially secures and supports the hopper on the rear 
of a vehicle without having to drill holes, cut and/or otherwise disfigure the tailgate of a vehicle. In 
still yet another and/or altemative aspect of this embodiment, the retaining arrangement removably 
secures the hopper on the rear of a vehicle. In a further and/or altemative aspect of this embodiment, 
5 the retaining arrangement does not require the drilling mounting holes in a vehicle to secure the 
hopper on a vehicle. In one non-limiting design, the retaining arrangement is at least partially 
secured to one or more existing components of a vehicle without having to substantially modify the 
one or more existing components. Such existing components include, but are not limited to, luggage 
racks, tailgate pins, tailgate locks, existing openings in the walls of a truck bed, etc. In still a further 

10 and/or altemative aspect of this embodiment, the retaining arrangement does not require the use of 
a spreader frame to support the hopper on a vehicle. In one non-limiting design, the retaining 
arrangement does not require the use of a welded spreader frame to support the hopper on a vehicle. 

In accordance with another and/or altemative aspect of the invention, the hopper is at least 
partially designed to be at least partially supported on the bumper of a vehicle such that at least a 

15 portion of the hopper at least partially rests closely adjacent to or against the face of the vehicle 
tailgate. In one embodiment of the invention, at least a portion of the bottom section of the hopper 
is designed to rest upon the top surface of a vehicle bumper. This design results in a substantial 
amount of the weight of the hopper to be supported by the bumper of the vehicle. In one aspect of 
this embodiment, the bottom section includes a substantially flat planar surface that is adapted to rest 

20 on the top surface of a bumper. In another and/or altemative embodiment of the invention, at least 
a portion of the bottom section of the hopper and/or top surface of the bumper includes a gripping 
surface that is designed to at least partially grip the top surface of a vehicle bumper. In one aspect 
of this embodiment, the gripping surface includes a mbber material or the like. In another and/or 
altemative aspect of this embodiment, the gripping surface includes a rough surface. In still another 

25 and/or altemative aspect of this embodiment, the gripping surface can be permanently formed on or 
connected to the bottom section of the hopper and/or the top surface of the bumper. In yet another 
and/or altemative aspect of this embodiment, the gripping surface can be removably connected to 
the bottom section of the hopper and/or the top surface of the bumper. In another and/or altemative 
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embodiment of the invention, at least a portion of the back surface of the upper section of the hopper 
is substantially flat or planar to facilitate in at least a portion of the back surface contacting and 
resting against the face of the vehicle tailgate and/or being portioned closely adjacent to the vehicle 
tailgate. In still another and/or alternative embodiment of the invention, a material can be used to 
5 protect the vehicle from damage such as, but not limited to, scratching and/or denting when the 
hopper is secured to the vehicle. In one aspect of this embodiment, the material is a non-abrasive 
or low abrasive material such as, but not Umited to, rubber, foam, natural fiber material (e.g., cotton, 
wool, linen, etc.), man-made fiber material (e.g., nylon, rayon, polyester, etc.), and/or the like. In 
another and/or alternative aspect of this embodiment, the material can be permanently secured to the 

10 hopper, removably secured to the hopper, or be a separate component from the hopper. In still 
another and/or altemative aspect of this embodiment, the material is used to protect the bumper 
and/or tailgate of the vehicle. In one non-limiting design, the material is at least partially positioned 
between at least a portion of the bottom section of the hopper and the bumper of the vehicle. In still 
another and/or altemative non-limiting design, the material is at least partially positioned between 

15 the back surface of the upper section of the hopper and the tailgate of the vehicle. 

In accordance with still another and/or altemative aspect of the invention, a broadcast 
spreader is positioned at least closely adjacent the base surface of the bottom section of the hopper. 
The broadcast spreader is designed to spread particulate material from the hopper onto a ground 
surface. The broadcast spreader can be designed and/or operated to cause a wide variety of different 

20 spread patterns of the particulate material onto a ground surface. The broadcast spreader can take 
a variety of structural forms. The broadcast spreader generally includes a rotatable plate and at least 
one vane on the upper side of the circular plate. A motor is connected to the rotatable plate to cause 
the plate to rotate at a set and/or variable speed. The particulate material, upon contacting the 
rotating plate, is centrifiigally propelled outwardly onto a ground surface. In one embodiment of the 

25 invention, the broadcast spreader is at least partially connected to the bottom section of the hopper. 
In another and/or altemative embodiment, the rotation speed of the motor can be controlled at least 
partially based on the velocity of the vehicle. In still another and/or altemative embodiment, the 
operation of the motor can be controlled from a remote location. In yet another and/or alternative 
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embodiment, the motor can be used to agitate particulate material in the hopper to facilitate in the 
dispensement of the particulate material from the hopper onto the broadcast spreader. In one aspect 
of this embodiment, a shaft from the motor extends upwardly into the hopper and is coupled with 
an agitator in the hopper to agitate the particulate material in the hopper. The agitation of the 
5 particulate material at least partially loosens and breaks up the particulate material so that the 
particulate material can flow through an opening in the base of the bottom section and onto the 
broadcast spreader. 

In accordance with yet another and/or altemative aspect of the invention, a spreader shield 
is used to at least partially control the direction of particulate material that is spread by a broadcast 

10 spreader. The spreader shield can be designed to direct particulate material discharged from a 
rotating spreader element onto a desired area of the underlying ground surface. The spreader shield 
also or altematively can be designed to reduce the amount of particulate material that is directed 
toward undesired locations around the broadcast spreader. In one embodiment, the spreader shield 
is pivotable such that it is adjustable to enable improved selective directing of the particulate material 

15 relative to a ground surface. In one aspect of this embodiment, the adjustment of the particulate 
material discharge of the spreader shield at least partially occurs due to a concentric configuration 
of the spreader shield relative to the axis of rotation of the rotating plate on the broadcast spreader. 
As a result, the spreader shield can be moved so as to adjust the resultant broadcast pattem of the 
particulate material to any one of a number of different pattems. Combining the rotational 

20 movement of the spreader shield with the particular configuration of the spreader shield allows for 
specific particulate material discharge pattems. These pattems can be directed in the desired 
direction such that the discharge pattems are generally to the right of the vehicle, directly behind the 
vehicle, or generally to the left of the vehicle. As can be appreciated, other pattems can be selected. 
In another and/or altemative embodiment of the invention, the spreader shield includes a peripheral 

25 wall which is concentric with respect to the discharge axis of the hopper. Such an orientation 
enhances the adjustment characteristics of the discharge of the particulate material and/or allows for 
additional variations to the particulate discharge spreader pattems. The concentricity between the 
spreader shield and the discharge axis of the hopper enables asymmetrical distribution of particulate 
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material about the discharge axis. In still another and/or alternative embodiment of the invention, 
the spreader shield includes a top wall which is inclined and positioned over the rotating plate of the 
broadcast spreader. This top wall minimizes the upward distribution of particulate material. The 
top wall also improves directional control of both lateral and downward broadcasting of the 
5 particulate material from the broadcast spreader onto the ground surface. 

In accordance with still yet another and/or alternative aspect of the invention, the bottom 
section of the hopper includes a valving mechanism to at least partially control the amount of 
particulate material dispensed from the hopper. Generally, the valving mechanism is designed to be 
closed when spreading of particulate material is not desired. When particulate material is to be 

10 spread onto a ground surface, the valving mechanism is opened to allow discharge of material 
through a opening in the base of the bottom section of the hopper. In one embodiment, the valving 
mechanism is similar to or the same as the valving mechanism disclosed in United States Patent No. 
3,374,956, which is incorporated by reference. In another and/or altemative embodiment, the 
valving mechanism employs an automatic mechanism for shifting the valving mechanism between 

1 5 an opened and closed position. In one aspect of this embodiment, the automatic valving mechanism 
is the same as or similar to the valving mechanism disclosed in United States Patent No. 4, 1 66,5 8 1 , 
which is incorporated by reference. 

In accordance with a fiirther and/or altemative aspect of the invention, the bottom section of 
the hopper includes a tapered bottom chute terminating in a discharge chamber having a lower 

20 discharge opening. The shape of the discharge opening is generally circular; however, other shapes 
can be used. The tapered bottom feeds the particulate material toward the discharge opening. If an 
agitator is used in the hopper, the agitator is typically positioned in the tapered portion of the bottom 
section to facihtate in the movement of the particulate material to the discharge opening. If a 
broadcast spreader is used, the rotating plate of the broadcast spreader is generally positioned below 

25 the discharge opening. 

In accordance with a still fiirther and/or altemative aspect of the invention, a mechanism can 
be placed in the discharge opening to facilitate drawing down particulates from the hopper through 
the opening. In one embodiment of the invention, an auger-type blade can be used to draw down 
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particulates from the hopper to the opening. In one aspect of this embodiment, the draw down 
mechanism can be a circular auger-type blade that is sized to fit into the discharge opening having 
a limited tolerance. In another aspect of this embodiment, the draw down mechanism can have a 
triangular, square or other shape, so long as it facilitates drawing particulate matter from the hopper 
through the discharge opening. In another and/or altemative embodiment of the invention, the draw 
down mechanism can be situated in the discharge opening. In still another and/or altemative 
embodiment of the invention, the draw down mechanism can be situated between the agitator, if one 
is used, and the rotatable plate. In yet another and/or altemative embodiment of the invention, the 
draw down mechanism can be mounted to the motor shaft. In one aspect of this embodiment, the 
draw down mechanism can be adjustably mounted to the shaft, removably mounted to the shaft, 
and/or permanently mounted to the shaft. In another and/or altemative aspect of this embodiment, 
the draw down mechanism can be mounted by use of clamps, fasteners, or any other conventional 
fastening means, including but not limited to welding. In still yet another and/or altemative 
embodiment of the invention, the draw down mechanism is made of a durable and corrosion resistant 
material. Such material includes, but is not limited to, corrosion resistant metals, plastic materials, 
mbber materials, and the like. 

In accordance with another and/or altemative aspect of the invention, a spill plate can be 
positioned in or near the discharge opening to at least partially control the amount of particulate 
material dispensed from the hopper. In one embodiment of the invention, the spill plate can have 
a frustoconical shape that tapers away from the discharge opening. One aspect of this embodiment 
allows gravity to draw the particulate material down the spill plate while regulating the flow of 
material. Another aspect of this embodiment allows the size of the discharge opening to be changed 
incrementally. Li another and/or altemative embodiment of the invention, the spill plate has a disk 
shape, a square shape or another conventional shape that can regulate flow of material through the 
discharge opening. In one aspect of this embodiment, the spill plate can be adjustably moxmted to 
the shaft, removably mounted to the shaft, and/or permanently moimted to the shaft. In another 
and/or altemative aspect of this embodiment, the spill plate can be mounted by use of clamps, 
fasteners, or any other conventional fastening means, including but not hmited to welding. In still 
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another and/or alternative embodiment of the invention, the spill plate can include a mounting 
apparatus that can be adjustably mounted to the shaft, removably mounted to the shaft, or 
permanently mounted to the shaft. In still yet another and/or alternative embodiment of the 
invention, the spill plate is made of a durable and corrosion resistant material. Such material 
5 includes, but is not limited to, corrosion resistant metals, plastic materials, rubber materials, and the 
like. 

In accordance with a still fiirther and/or altemative aspect of the invention, the retaining 
arrangement includes at least one band or retaining band that is positionable at least partially across 
the fi-ont face of the upper section of the hopper. The band is designed to at least partially maintain 

10 the back face of the upper section of the hopper against or at least closely adjacent to the tailgate of 
the vehicle. In one embodiment of the invention, the band is a substantially non-flexible material. 
Such materials include, but are not limited to, metals, hard plastics, fiberglass, and the like. In 
another and/or altemative embodiment of the invention, the band is a substantially flexible material. 
Such materials include, but are not limited to, nylon straps, Kevlar straps and other types of flexible 

1 5 straps; cables; chains; ropes; and the like. As can be appreciated, the term "band" or "retaining band" 
as defined here in is not limited to a narrow strip, but also includes, but is not limited to, rope, chain, 
cable, wire, belt, cord, tether, straps, and the Uke. In still another and/or altemative embodiment of 
the invention, the firont face of the upper section of the hopper includes a positioning arrangement 
to at least partially maintain the band in a particular location on the fi-ont face. The positioning 

20 arrangement facilitates in ensuring that the hopper is retained in a proper position to properly secure 
the hopper to the vehicle. In one aspect of this embodiment, the front face of the upper section 
includes a groove adapted to receive at least a portion of the band to at least partially limit the 
movement of the band. In another and/or altemative aspect of this embodiment, the firont face of the 
upper section includes at least one rib or ridge to at least partially limit the movement of the band. 

25 In still another and/or altemative aspect of this embodiment, the front face of the upper section 
includes at least one ring, loop, or slot adapted to receive at least a portion of the band to at least 
partially limit the movement of the band. In yet another and/or altemative aspect of this 
embodiment, the front face of the upper section includes a releasable connector such as, but not 
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limited to VELCRO, adapted to releasably connect to at least a portion of the band to at least 
partially limit the movement of the band. In yet another and/or alternative embodiment of the 
invention, the front face of the upper section of the hopper includes an arcuate surface to increase 
the force distribution of the band on the front face of the upper section. The increased force 
distribution reduces the amount of wear on the band and/or reduces the incidence of damage to the 
hopper caused by the band, hi still yet another and/or alternative embodiment of the invention, a 
band tensioner is adapted to tension the band about the hopper, hi a fiirther and/or altemative 
embodiment of the invention, the band includes a connector adapted to connect to the tailgate, 
luggage rack, and/or cargo area of the vehicle. In one aspect of this embodiment, the connector 
includes a hook that can fit in a preexisting opening on the tailgate, about the back surface of the 
tailgate, in a preexisting opening in the cargo area, in a preexisting latch in the cargo area, in a 
preexisting opening on the luggage rack, and/or the like. The hook is designed to connect to a 
location such that little or no modification to the vehicle is necessary to secure the hopper to the 
vehicle. Li one non-limiting design, the hook includes at least one opening and/or notch that is 
designed to fit over and/or about the a vehicle striker pin and/or striker plate. In another and/or 
altemative non-limiting arrangement, the hook is designed to be positioned between the tailgate and 
the inner wall of the truck bed. In still another and/or altemative non-limiting arrangement, the hook 
is designed to be positioned in one or more openings of a luggage rack and/or in the cargo area (e.g., 
openings on the top surface of side walls of a truck bed). In another and/or altemative aspect of this 
embodiment, the connector includes a protective coating and/or is made of a material that limits 
damage (e.g., scratches, dents, etc.) to the vehicle. 

In accordance with a still ftirther and/or altemative aspect of the invention, the retaining 
arrangement includes at least one rear retainer that at least partially fits over the top of, under the 
bottom of, and/or at least partially about the tailgate. The rear retainer is designed to at least partially 
maintain the back face of the upper section of the hopper against or at least closely adjacent to the 
tailgate of the vehicle. In one embodiment of the invention, the rear retainer is a substantially non- 
flexible material. Such materials include, but are not limited to, metals, hard plastics, fiberglass, and 
the like. In another and/or altemative embodiment of the invention, the rear retainer is a 
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substantially flexible material. Such materials include, but are not limited to, nylon straps, Kevlar 
straps, cables, ropes, and the like. Li still another and/or altemative embodiment of the invention, 
the rear retainer is connected to the upper section of the hopper. In yet another and/or altemative 
embodiment of the invention, the rear retainer is connected to the bottom section of the hopper. In 
5 still yet another and/or altemative embodiment of the invention, a tensioner is used to tension the 
rear retainer. In a further and/or altemative embodiment of the invention, the rear retainer includes 
a connector adapted to connect to the tailgate of the vehicle. In one aspect of this embodiment, the 
connector includes a hook that can fit at least partially about the back surface of the tailgate. The 
hook is designed to connect to a location such that little or no modification to the vehicle is 
10 necessary to secure the hopper to the vehicle. In one aspect of this embodiment, the connector 
includes a protective coating and/or is made of a material that limits damage (e.g. scratches, dents, 
etc.) to the vehicle. 

In accordance with a still fiuther and/or altemative aspect of the invention, a motor guard or 
motor shroud is provided on the broadcast spreader. The motor guard is generally designed to at 

1 5 least partially cover and protect the motor fi-om foreign obj ects during the operation of the broadcast 
spreader and/or use of the hopper. Typically, the motor is positioned below the rotating plate, thus 
is located close to the groimd when the hopper and broadcast spreader are mounted on a vehicle. 
The close proximity of the motor to the ground makes the motor more susceptible to damage. The 
motor guard is designed to at least partially act as a barrier to materials that may damage the motor. 

20 In one embodiment, the motor guard substantially covers or encapsulates the motor. In another 
and/or altemative embodiment of the invention, the motor guard is at least partially connected to the 
bottom section of the hopper. In one non- limiting design, the motor guard is removably connected 
to the hopper. In another non-limiting design, the motor guard is not removably connected to the 
hopper. In still another and/or altemative embodiment of the invention, the motor guard is made of 

25 a durable material such as, but not limited to, plastic, metal, fiberglass, and/or the like. 

In accordance with a yet a fiirther and/or altemative aspect of the invention, a vibrating 
device is connected to the hopper to facilitate in providing a substantially uniform flow of particulate 
material out of the hopper. During the operation of the hopper, particulate material passes through 
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an opening in the base of the bottom section of the hopper. The dispensement of the particulate 
material out of the hopper commonly results in a conical-like depression in the particulate material 
in the hopper. If the particulate material in the hopper is not redistributed, slower or no particulate 
material will flow through the opening, even though particulate material remains in the hopper. 

5 When the vehicle travels over a rough surface (e.g. gravel road, lawn, field, etc.), the vibrations of 
the vehicle will typically cause the desired amount of particulate redistribution in the hopper. 
However, when the vehicle travels over a smoother surface (e.g. driveway, roadway, parking lot, 
etc.), the vehicle vibrations are less, which in tum can result in significant conical depression 
formations in the particulate material. The vibrating device that is connected to the hopper facilitates 

10 in obtaining the desired amount of particulate redistribution in the hopper. In one embodiment of 
the invention, the vibrating device is positioned on the inside of the hopper. In one aspect of this 
embodiment, the vibrating device is mounted to a wall of the hopper chute In another and/or 
altemative embodiment of the invention, the vibrating device is positioned on the outside of the 
hopper. In one-aspect of this embodiment, the vibrating device is mounted to the back face of the 

15 hopper. . In still another and/or altemative embodiment of the invention, the vibrating device is 
controUably operable. In one aspect of this embodiment, the vibrating device only operates when 
particulate material is dispensed from the hopper. In another and/or altemative aspect of this 
embodiment, the vibrating device operates at certain time intervals and/or for a certain amount of 
time. 

20 hi accordance with a still yet a further and/or altemative aspect of the invention, the hopper 

includes one or more structural components that enhance the structural integrity of the hopper. Such 
stmctural components include, but are not limited to, reinforcement bars or rods, structural ribs, 
structiural plates, brackets, etc. In one embodiment, the upper and/or lower section of the hopper 
includes at least one structural rib formed in a surface of the upper and/or lower section. In one 

25 aspect of this embodiment, the structural rib is formed into and made firom the same material as the 
surface of the upper and/or lower section, without the need for a foreign stmctural reinforcing 
component. 

In accordance with mother and/or altemative aspect of the invention, the hopper includes a 
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bumper post. The bumper post is designed to at least partially align, orient and/or retain the base of 
the bottom section at least partially on the bumper of the vehicle. In one embodiment of the 
invention, the bumper post extends downwardly from the base of the bottom section. In another 
and/or alternative embodiment of the invention, the bumper post can be oriented in one or more 
5 locations along the base of the bottom section. In still another and/or alternative embodiment of the 
invention, the bumper post is substantially fixed on the base of the bottom section. In yet another 
and/or altemative embodiment of the invention, the bxraiper post is removably connected to the 
bottom section. In still yet another and/or altemative embodiment of the invention, the bxmiper post 
is irremovably connected to the bottom section. In a further and/or altemative embodiment of the 

10 invention, the distance that the bumper post extends downwardly from the base can be adjusted. In 
yet a ftirther and/or altemative embodiment of the invention, the distance that the bumper post 
extends downwardly from the base is substantially fixed. In still a fiirther and/or altemative 
embodiment of the invention, the bumper post can be exchanged for other shaped and/or sized 
bumper posts. In another and/or altemative embodiment of the invention, the bumper post is 

15 designed to be at least partially inserted through the bimiper of the vehicle and/or one or more 
components connected to the bumper of the vehicle. When the bimiper post is inserted at least 
partially into the bumper and/or one or more components coimected to the bumper, the bumper post 
facilitates in at least partially maintaining at least a portion of the base of the bottom section on the 
bmnper and/or other components of the vehicle. In one aspect of this embodiment of the invention, 

20 the bumper post is designed to be at least partially inserted through an existing hitch ball hole in the 
rear step of the bumper. In this aspect of the embodiment, the hitch ball is removed from the 
bumper, and the bumper post is then at least partially inserted into the hitch ball hole, thus no 
damage is caused to the existing bumper of the vehicle. In another and/or altemative aspect of this 
embodiment, the bumper post is designed to be at least partially inserted through the existing hitch 

25 ball hole of a hitch that is attached to the vehicle. Commonly, the hitch is connected to one or more 
components of the bumper; however, the hitch can be solely connected to the frame and/or other 
, components of the vehicle. When the bumper post is inserted at least partially into the hitch ball 

hole, the bimiper post facilitates in at least partially maintaining at least a portion of the base of the 

I 
I 

-16- 

i 



( 



MPEE 2 00023 

bottom section on the bximper and/or other components of the vehicle. In still another and/or 
alternative aspect of this embodiment, the bumper post is designed to be at least partially inserted 
through the existing hitch ball hole in the rear step of the bumper. In still another and/or alternative 
embodiment of the invention, the bumper post is designed to be at least partially inserted behind the 

5 bumper of the vehicle. When the bumper post is inserted at least partially behind the bumper, the 
bumper post facilitates in at least partially maintaining at least a portion of the base of the bottom 
section on the bumper and/or other components of the vehicle. In yet another and/or alternative 
embodiment of the invention, the bumper post is designed to be at least partially inserted in front of 
the bumper of the vehicle. When the bumper post is inserted in front of the bimiper, the bumper post 

10 at least partially functions to orient the bottom section on the bumper and/or other components of 
the vehicle. 

The principal object of the present invention is to provide a spreader mounting assembly 
which quickly and easily moimts to a vehicle. 

Another and/or altemative object of the present invention is to provide a spreader moimting 
1 5 assembly which allows for convenient refilling of the hopper during operation. 

Still another and/or altemative object of the present invention is to provide a spreader 
mounting assembly which minimizes the damage to a vehicle. 

Yet another and/or altemative object of the present invention is to provide a spreader 
mounting assembly which is easy to install and remove. 
20 Still yet another and/or altemative object of the present invention is to provide a spreader 

mounting assembly that can be mounted to a wide variety of vehicles. 

A further and/or altemative object of the present invention is to provide a spreader mounting 
assembly that eUminates drilling mounting holes in a vehicle. 

Still a further and/or altemative object of the present invention is to provide a spreader 
25 mounting assembly that eliminates the use of a metal spreader frame to support the hopper on a 
vehicle. 

Yet a further and/or altemative object of the present invention is to provide a spreader 
mounting assembly that eliminates the use of a welded spreader frame to support the hopper on a 



- 17- 



( 



( 



MPEE 2 00023 

vehicle. 

Still yet a further and/or alternative object of the present invention is to provide a spreader 
mounting assembly that eliminates the need to remove the tailgate of a vehicle prior to mounting the 
spreader to the vehicle. 

5 Another and/or alternative object of the present invention is to provide a spreader mounting 

assembly that includes a motor shield. 

Still another and/or alternative object of the present invention is to provide a spreader 
mounting assembly that maintains proper flow of particulate material from the hopper. 

Yet another and/or alternative object of the present invention is to provide a spreader 
10 mounting assembly that includes a vibrating device to at least partially regulate particulate 
distribution in the hopper. 

Still yet another and/or altemative object of the present invention is to provide a spreader 
mounting assembly that includes a hopper made of a plurality of wall layers, 

A further and/or altemative object of the present invention is to provide a spreader mounting 
15 assembly that includes a hopper having structural ribs to enhance the structural integrity of the 
hopper. 

Still a further and/or altemative object of the present invention is to provide a spreader 
moimting assembly that includes a hopper including a bumper post that at least partially aligns, 
orients and/or retains at least a portion of the base of the bottom section on the bumper and/or other 
20 components of the vehicle. 

A further and/or altemative object of the present invention is to provide a spreader mounting 
assembly that can regulate the flow of particulate material through the discharge opening. 

Still a further and/or altemative object of the present invention is to provide a spreader 
mounting assembly that can provide reinforcement to the top of the assembly. 
25 Still yet another and/or altemative object of the present invention is to provide a spreader 

moimting assembly that can provide a gripping arrangement for the removable top. 

These and other objects and advantages will become apparent to those skilled in the art upon 
the reading and following of this description taken together with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Reference may now be made to the drawings, which illustrate one or more embodiments that 
the invention may take in physical form and in certain parts and arrangements of parts wherein; 

FIGURE 1 is a perspective view of the spreader assembly attached to the tailgate of a vehicle; 
5 FIGURE 1 A is a perspective view of the spreader assembly disconnected from the tailgate 

of a vehicle and which illustrates an alternative design of the spreader assembly; 

FIGURE 2 is a perspective view of the spreader assembly discoimected from the tailgate of 
a vehicle; 

FIGURE 3 is a front plan view of the spreader assembly attached to the tailgate of a vehicle; 
10 FIGURE 3 A is a front plan view of a lower portion of the spreader assembly; 

FIGURE 4 is a side elevation view of the spreader assembly attached to the tailgate of a 
vehicle; 

FIGURE 5 is a top plan view of the spreader assembly attached to the tailgate of a vehicle; 
FIGURE 6 is a bottom plan view of the spreader assembly attached to the tailgate of a 
15 vehicle; 

FIGURE 7 is a cross-sectional view along line 7-7 of FIGURE 5; 

FIGURE 7A is an alternate embodiment of a cross-sectional view along line 7-7 of FIGURE 

5. 

FIGURE 8 is a cross-sectional view along line 8-8 of FIGURE 5; and, 
20 FIGURE 9 is a rear plan view of the spreader assembly. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings, wherein the showings are for the purpose of illustrating the 
preferred embodiments of the invention only and not for the purpose of limiting the same, in 
FIGURE 1 there is shown the tailgate 12 of a vehicle 10 having a spreader assembly 30 attached to 
25 the rear of the vehicle. Vehicle 10 includes two side walls 14, 16, and a bumper 18. As illustrated 
in FIGURE 2, the bumper includes a rear step 24 having a hitch ball hole 26. The hitch ball hole is 
designed to receive a hitch ball, not shown, for use in connecting a trailer or the hke to the rear of 
the vehicle. Tailgate 12 includes a latch 20 that is used to open the tailgate. Striker pins 22 secured 
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to the inside surface of side walls are shown in FIGURE 2 and are used to secure the tailgate in the 
locked position. Vehicle 10 is typically a truck, but may be another type of vehicle such as, but not 
limited to, an SUV, a station wagon, or any other vehicle having a tailgate. The components of 
vehicle 10 as herein described are standard components on vehicles of this type. 
5 Referring now to FIGURES 1-9, spreader assembly 40 includes a plastic molded hopper 32 

having an upper section 40 and a bottom section 70. Upper section 40 includes a top surface 42, a 
back face 44, a front face 46, and two side faces 48, 50. Positioned on the top surface is a top lid 52. 
Top Ud 52 includes a top surface 54 and a side flange 55. The top lid can include ribs 57 (FIGURE 
1 A) that can reinforce the top and/or provide protection to the top surface of the top lid; however 

10 such ribs are not required. The top surface includes a fill opening 56 and a cap 58 that is connected 
in the opening to close the fill opening. Typically, the cap is threaded into the fill opening; however, 
other configurations can be used to secure the cap in the fill opening. Cap 58 includes a pair of ribs 
60 that facihtate in the insertion and/or removal of the cap from the fill opening. The fill opening 
is typically used to insert particulate material into the interior of the hopper. The fill opening can 

15 also be used to inspect and/or allow access to the interior of the hopper. 

Top Ud 52 is designed to be removably connected to the top surface 42 of the upper section 
of the hopper. The side flange 55 facilitates in the positioning of the top lid on the upper section of 
the hopper. Screws 62 are used to secure the top lid to the upper section. As can be appreciated, 
other arrangements can be used to connect the top lid to the upper section. The removal of the top 

20 lid from the upper section of the hopper allows access to the interior of the hopper. When desired, 
the screws can be removed so that the top lid can be removed. Typically, the fill opening is used to 
fill the hopper with particulate material, and the top lid is removed to inspect, clean and/or service 
the interior of the hopper. 

The sides of the upper section can be used to insert production information about the hopper. 

25 The information can include manufacturer information, trademarks, patent information, hopper 
specifications, serial numbers, and the like. The upper section can include a viewing window that 
allows an operator to determine the level of the particulate material in the hopper and/or the 
condition of the particulate material in the hopper. Typically, the viewing window is made of a clear 
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plastic material. 

As illustrated in FIGURES 1 and 2, the front face of the upper section includes a band groove 
64 designed to receive a portion of a band 90. The band groove maintains the band in position on 
the front to prevent or inhibit the band from slipping lower on the upper section or slipping off the 

5 top of the upper section. Groove retainers 66 are designed to maintain baud 90 in band groove 64. 
The groove retainers traverse the band groove and are secured to the upper section by screws 68. 
In an altemative design, the groove retauiers 66 A can have an L-shaped configuration (FIGURE 1 A), 
with one portion of the groove retainer attached to the upper section leaving an opening for the band 
to slide through. The front face of the upper section is illustrated as being of an arcuate shape. The 

10 arcuate shape of the front face allows the forces being applied by the band to the front face of the 
upper section to be better distributed on the upper section of the hopper. The back face of the upper 
section is illustrated as being substantially planar so that the back face can be positioned closely 
adjacent to the front face of the tailgate as illustrated in FIGURE 1 . Side faces 48, 50 are illustrated 
as also being substantially planar; however, other shapes can be used. 

1 5 Band 90 is typically made of a flexible, weather resistant, and durable material such as, but 

not limited to, nylon, Kevlar, nylon blend material, or the like. Each end of the band includes a hook 
92 that is designed to secure to striker pins 22 on the side walls of the vehicle. The hook is designed 
to be secured to existing components of the vehicle. When the tailgate is closed, the tailgate secures 
the hooks on the striker pins. As a result, the hook can be easily and securely connected to the 

20 vehicle without having to drill holes in the vehicle and/or attach a structure to the vehicle, thereby 
preventing disfiguration of the vehicle. The hooks may be coated with a material or be made of a 
material that reduces damage to the vehicle. A band tensioner 94 is used to apply tension to the band 
to ensure that the substantially flat back face 44 of the upper section is positioned against the tailgate. 
Any common tensioner can be used. The tensioner can include a lock or latch to prevent inadvertent 

25 release of the tensioner. 

As illustrated in FIGURE 1 , the base 72 of the bottom section of the hopper partially rests 
on the top surface of bumper 18. Base 72 is designed to vertically support much of the weight of the 
hopper and to transfer such weight to the bumper of the vehicle. The band 90 applies a rearward 
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force to the upper section of the hopper to maintain the flat back face of the upper section against 
the tailgate. This simple arrangement effectively mounts the hopper to the rear of a vehicle. When 
the hopper is to be removed, the band tensioner is released to release tension on the band, the band 
is removed from the front face of the upper section, and the hopper is lifted off the rear of the vehicle 
and laid on ground G as illustrated in FIGURE 2. Band 90 is removed from the vehicle by opening 
the tailgate by use of latch 20 and then removing hooks 92 from striker pins 22. The tail gate is then 
reclosed, thereby completing the removal of the spreader assembly from the vehicle. The spreader 
assembly is remounted to the vehicle by reversing these steps. 

Base 72 may include a gripping material to inhibit or prevent the base from slipping off the 
bumper. Typically, the gripping material is a rubber material; however, other materials can be used. 

Referring now to FIGURES 3, 4 and 7-9, the interior of bottom section 70 of the hopper 
includes a hopper chute 74 defined by four inclined walls 76, 77, 78 and 79. The interior of upper 
section 40 also includes four walls 80, 81, 82 and 83. The four walls of the upper section are 
substantially parallel to back face 44, front face 46, and side faces 48, 50. The inner walls of the 
upper and bottom sections of the hopper provide a multiple wall support for the hopper. This 
multiple wall support provides additional structural integrity for the hopper. In addition, damage to 
an outer surface of the upper or bottom section will not necessarily result in a breach of integrity to 
the interior of the hopper, due to the existence of the inner wall of the hopper. As illustrated in 
FIGURES 3, 4 and 7-9, the inner walls of the bottom section are spaced from the outer surfaces 71 
of the bottom section of the hopper, thus damage to the outer surfaces will not automatically result 
in damage to the inner walls of the bottom section. Similarly, the inner walls of the upper section 
are spaced from the front, back and side faces of the upper section of the hopper, thus damage to the 
faces will not automatically result in damage to the inner walls of the upper section. Typically, the 
inner walls and outer surfaces of the upper and bottom sections are made of the same material and 
have generally the same thicknesses; however, inner walls and outer surfaces of the upper and 
bottom sections can be made of different materials and/or have different thicknesses. 

Inner walls 76, 77,78 and 79 angle toward the bottom of the hopper and terminate at opening 
86. The hopper chute is thus designed to direct particulate material toward a broadcast spreader 1 00 
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located below opening 86. Opening 86 directs particulate material jfrom the interior of the hopper 
into a cylindrical tube 88. Positioned in the cylindrical tube is an auger type blade 120 that is 
designed to draw particulate material through opening 86. The blade also breaks up clumps of 
particulate material so that the particulate material can pass through the opening and cylindrical tube. 
Connected to the top of the auger blade is an agitator 122. The agitator is designed to loosen 
particulate material in the hopper so that the particulate material flows toward the opening in the 
base of the bottom section. The agitator and auger blade are shown to be connected to the broadcast 
spreader motor 106. 

As shown in FIGS. 3 A and 7 A, spill plate 1 1 9 can be adjustably mounted to the motor shaft 
108. The spill plate 1 19 includes a mount 121 that fits around the motor shaft 108. The mount can 
include openings 123 that can align with openings 109 in the motor shaft. The motor shaft 108 
includes a plurality of openings at different heights along the shaft so that the height at which the 
spill plate is mounted on the shaft can be adjusted. A fastener or pin 125 can be received in the 
openings to mount the spill plate to the motor shaft. The spill plate can regulate the flow of 
particulate material through the discharge opening. To allow more particulate material to a rotating 
plate 1 02, which rotates to throw the particulate matter on the area being treated, the spill plate could 
be lowered on the shaft. To achieve the opposite result, the spill plate could be raised on the shaft. 
The spill plate in one embodiment has a frustoconical shape to allow the size of the discharge 
opening to be altered incrementally. Furthermore, the frustoconical shape can facilitate spreading 
the material before the material reaches the rotating plate. 

When the particulate material exits the cylindrical tube, the particulate material falls onto 
rotating plate 102 of the broadcast spreader. The rotating plate includes vanes 104 that cause the 
particulate material to be thrown from the rotating plate. The broadcast spreader also includes a 
shield 110 which directs the particulate material rearwardly of the vehicle. The shield is connected 
to a base plate 1 12 by screws 113. The base plate is in tum is connected to base 72 of the hopper 
by screws 114. The rotating plate is tumed by a drive shaft 108 which is in tum rotated by motor 
106. Rotating plate 102 is bolted to drive shaft 108 by bolts 103. Motor 106 is also connected to 
base plate 1 12 by bolts 107. 
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The base of the broadcast spreader includes a motor guard 116. The motor guard is 
comiected to base 72 of the hopper by screws 114. The motor guard is designed to protect the motor 
during the operation of the spreader assembly. The motor guard is typically made of a durable 
material that resists wear during the operation of the spreader. 

5 Referring now to FIGURES 7 and 9, a vibrating device 130 is connected to the back face of 

the upper section by screws 132 and positioned in one of the structural ribs 140 in the back face. The 
vibrating device is designed to vibrate the hopper so as to distribute properly the particulate material 
in the hopper and/or to facilitate in causing the particulate material to properly flow into the opening 
in the base of the bottom section. The vibrating device is typically an electric device. The vibrating 

1 0 device can be manually and/or automatically controlled. 

As shown in FIGURE 7 A, the vibrator 130 can be mounted to a hopper chute 74 wall. The 
vibrator in this embodiment is mounted to inclined wall 77. Since the vibrator 130 is mounted 
directly to the inclined wall 77, access to the wall 77 is provided by removable plate 131. The 
removable plate 131 attaches to the back face 44 via fasteners 133. The removable plate 131 

15 provides access to the vibrator and could include a door. The removable plate can also not be 
provided so long as access is provided to the vibrator 130. 

As illustrated in FIGURES 6 and 9, the back face of the upper section and the bottom section 
includes structural ribs 140. The structural ribs provide rigidity and strength to the hopper. The 
front of the hopper can also include one or more structural ribs. Spacers 45 mount to back face. The 

20 spacers 45 can abut against the tailgate of the vehicle. The spacers reduce the likelihood of the 
hopper abutting against and possibly scratching the tailgate. The spacers can be formed as a part of 
the back face or the spacers can be attached to the back plate using fasteners 47. 

Referring now to FIGURE 4, 6, 7 and 9, a bumper post 150 is connected to base 72 of the 
bottom section. Bumper post 150 includes a base plate 152 and a rod 154 connected to the base 

25 plate. The base plate 152 is connected to base 72 by screws 153. Rod 154 includes two openings 
156 designed to receive a pin 158. As can be appreciated, rod 154 can include more or less 
openings. The bumper post is designed to engage the vehicle bumper to align, orient and/or retain 
the base of the bottom section on the bumper of the vehicle. As illustrated in FIGURE 7, rod 154 
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is at least partially inserted through hitch ball hole 26 on bumper 18. A pin 158 is inserted into an 
opening 156 in the rod so as to prevent the rod from inadvertently fiilly retreating through opening 
26 during the operation of the spreader. When rod 1 54 is inserted at least partially into the hitch ball 
opening, the bumper post facilitates in maintaining the base of the bottom section of the hopper on 
5 the bumper. 

The invention has been described with reference to a preferred embodiment md altemates 
thereof. It is believed that many modifications and alterations to the embodiments disclosed will 
readily suggest themselves to the those skilled in the art upon reading and understanding the detailed 
description of the invention. It is intended to include all such modifications and alterations insofar 
10 as they come within the scope of the present invention. 
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